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SECTION 1
EXECUTIVE SUMMARY

11 Purpose
The purpose of this Executive Summicy i 10 suramarize the resuts of the EEAP.

The Asray Energy Plan, established in early 1578, sets both short and long verm energy goals foe the
Arrny consistost with the Pretidentiat Enecutive Order 12003 issued in mid-1977. ft dincts the Major
Army comrmands & develop detailed implementation plans and funding d 5. TheNatonal
Snergy Comersarion Policy Act (INECPA) of 1578, divects that all facifities cwned and oprraicd by a
Federal Agency must have all energy corservation setrofits performed by 1 january 1490,

The Departmant of the Army, through the Corps of Enginesrs Paltimore, has contracted with XENERGY
Inc. t9 provido the Energy Engineering Analysis Program (REAP) at Fort indiantown Gap under contract
number DACAII-85-0117. Tha resuits of the study are indicated indetail in the main report Backup
calouistions have been prowdid undr separste volumes to the Corps of Engincers.

12 Scope of Work (SOW)
The measurements of work to be provided us stated in the conrast are se follows.
121 increment A
Increment A projucts tavolve modiiying, improving or reirofitting existing bulldirgs, incuding family

housing, 16 matie the buildings more energy fficent lwems o b investigaied inchude srciectuna) and
sn { faatures, HVAC gysiern, plumrding oy fnierior or enterio: Wilding Ughting.

Specifically, 2 rnatix was crated stng the 120 buildings © be incheded L tho flskd survey slong with
the Energy Conervation Opporturstres (ECO) 10 be examined. Nexall bulidings of the post were
exarninad (a this SOW, but Instesd, & majority of the energy consurning ones. Also, ¢4 spesified in the
ECO matrix, not every ECO was examined for each bullding since nany were a0t applicadle or
spproprisi. Despite this, many suitsble energy conservation projrcts were formed at dus post.
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Computer modeling was used to incorporate eld survey dat, weather data, occupancy schedules,
building construction data, energy distribution systems, and aquipment data into 2 model of the typical
bulldings and 10 calculate todal buse energy use. The computer was used 10 develop load profiles, calow
late cnergy savings, and evaluate possible energy conservation opportunities. The computer made! was
crpable of sralyzing W mmergy requirements of buildings, pesformance of haating. cooling, and ventilat.
ing equip energy distribution systems, and energy conversion aquipmeil. The compuler model
was verified against Mstorical energy use. The computer program analyzad the installation of an bour.
By-hour basis. The computer model used was DOE-2 which has Yecome the industry sundard. Itls
comparable to the SLAST prap-wn used by the Army.

122 Incranerit 8

Increment B projects involve utihitics and energy distridution systems, EMCS for building und
distribution systems, and edsting encrgy plants. Specifically, the AE shall determine the feaaibihiy of an
EMCS for buitding electrical, mechanscal and utihity distribution systems. The intentof thisstedy i to
determine the besic conceptual drchiteciure of the EMCS 10 the extent that seirary econonde caloulations
can be made (0 determine fessibility per ECTP criteria. The documentation shal) be of sufficient accuracy
10 insure that future project design calculations that will be done after complets on of this stucly will not
deviate more thun 20 percent from the results of this sndy.

The results of this incrernent indica e that 3 centrelized EMCS ts noit recommended st Fort indicntown
Gap st this time since the SIR critena §3 less thin 1.0 Some Mof the 120bufidings did qualify intialy to
begrouped into 3 sysem of sutomsied controls, but tako a5 8 whole, when the coste of centralising ind
non-enes gy related costs were considered, failed to meet the SIR criteria. As technology and energy prce
changes in the future, 8 centalized EMS might be costeflective.

123 increment F

Inzecerant F projects provide recommendations for modifioations and changes in system operation which
sre within the Ditactor of Engineering and Housing funding sutharity snd 8 control, These
projecis are slso referred 1o 08 1ow coat/no cost projacts in this Scope of Work. The lntent of this
incrernent 1y to provide energy saving recommendations in the form of specific, practical intructions for
the use by Director of Engliwering and Housing pemonnel.  The results of the tiudy were thal s number
o ECO» ware sveilable for local actionby the post These Include reduce tighting houts, downeize
nozzles, rernove vents, domestic Fot water no cos low cost, Paconfigure DHW unk.
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1.24 IncramantG

Ircrenent G profects ere those feasible energy stvirg projacts deviloped in Incremens A and Bwhich do
notQuslify under the ECIP criteria. Boonomnic andlysls shall be based on SCIP procedures.

The result of the study were that a few of the ECOs did not et the ECIP criterds, namely reduce
window ares, drop celling with insulation convert 1o coal, T8 lamps and ballast and O&M.

125 Project Documentation

Firally, the SOW delineatad that project documentation should be crested for the following funding
types: ECTP, PECIP ond QRIP. After review with all parties concerncd, iive seperate project documenta-
¥ons have bewn creeted. In additon, ather ECOs were grouped foe local sction only. Pinally, BCOs a2e

Uisted a5 no! cost-affective a2 2o projacts ware developed for these ECOs. These groupings aiw
summarized {n Tuble 1-1,

BCR002 13




Tabie 11

ECO Grouping Summary

Prolect Type

ECOs

QR
SECIP 01

reCP a2

PECIP 13

P

Loca! Agtion Only (Incremen )

Not Cot-ENtsctive {incramernt G)

Relarmp/Ro%ixture Lighting

Hooting Systerne Controls
New 8urner Guns

Destratdicstion Fane
Pioe and Duct ‘nsuistion

V/afl insulation

Roet Insulption

Flaoe insylation

Cark and Weathersiripping
§torm Vindows

Replico Doors

Storm Doors

Dotk Suals

Oultids Air Raset Cortrols

Reduce Liping Hours
Downsze Hozzles
Remove Verts

DHW No CostrLow Cost
Reconiigurs DHW Tank

Recvce Window s
Cep Cotng and tnsuletion
Corwmert to Cagt

o111}

T8 Lamps & Batasis
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SECTION 2
EXISTING ENERGY CONSUMPTION

21 Introduction and Summery

F1G uses four (4) different fueia to astisfy the erergy input requirements of the fadiiity. Puels utilized sre
dectricity, fued oll (No. 2 and Na €), propene and coal. During FY8S, FIGs total consumetion wes 128,061
MBTUs At the current total building inventory of 4,236,731 groer square feet, the facility consumption
ratefor FYAS was 39,208 BTUs/GSF/YR Wihan nonralized for heating degroe days recorded for the site
in FY2S, the conumption rate warelaias to §.77 STUs/CSF/HDD. A breakdown of units of fuels used ot
FIG wiNch convpriss the total cossumption for F781 thvough FYBS 1s shown in Table 2-1. Ar Blusintion
of twe percent of the tots] corsumption eech fuel type reprusents, for FY83 only, s shown in Figure 21

Ananslysis of FiG's anesgy wac has been conducted and (s p d and rized in Figures 2.1
through 2-3. A drief discussion of each figure {3 provided on page 2.3,

Figuns 2:1 through Figute 2:3 have been plotind from the dais shown in Table 2.1. Theenergy and
building inventory arss dats shown in Teble 2-11s that which was provided by the Army for PIG.

Energy corsumption daza for FC for the years FY 1973 through FY 1980 was unavailable.
22 Historical Energy Use

Table 3-1 surymarises the facilirywide energy data for fiscal yoars 191 tivough 1985, Also liseed are
hesting degree days bese 65°F and the building inventory aced data for the years acdrested.

ACRIN 3]




Table 21

° Facility-Wide Energy Data for FY81 . FY8S
Saeription FY198t  PY 1982 FY 1883 FY 1984 Y1988
Biecrtty Usage (MATY) 29.740 34,208 20478 9,727 0842
Fusl OF Usage (MBTU) 199,420 120908 112,840 9% 818 $5.95
Propane Ussps (MBTU) 6.048 .62t 6218 T.244 7.909
Coat Usage (MBTU) 17,001 38844 38,204 45,302 §1.288
TOTAL USE (MBTY) 184208 202821 187349 181,091 9.8
Healng Degres Days 8,760 4410 4929 $582 4,528
Sauare Foctags (Xsfj 47367 4747 47087 47387 47347
TOTAL USE (MBTUXSS) M 4282 08 3823 s
TOTAL USE (KBTU/BIMHOD) 000800 000920 000802 0 00638 0oLe”y
° Conversions:
Elscincy 3413 MBIVMWN
Cosl 28 4 MBTUNON
Propene 0.098 MBTiVgatoN
Fusi Qi (12 138.700 BTs/ston
Fuel Ok (#8) 149,700 8TUwpRicn
o8 9001 2
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23 Energy End Use - FY 1088

Pigure 2:1 illustrates the percent of the tota] consumption each fuel type represents. Klectricity is used for
lighting, fans, pumps, miscellancous equipment and some cociing. Puel oil is used fee heating and
domnestic weter heating, with most used for heating. Coal i3 used strictly for heating. Propane (s used for
domestic water heating and cooking, Space heating and domestic water heating consume 8Q0% of the
totsd energy use ot FIG.

24 Energy Fusl Use Breakdown - FYB1 througi FY8S

The graph i Figure 2.2 shows energy fuel use trands over the yean studied. Propane and elactricity use
have remained fairly constant. Fuel oil consumption Indicates & slow vend duwnwird, as cosl
consumption rises. This illustmtes the ongoing conversion of fuel oil-fired equipment 10 cosl-fired
squipment which sppareatly hag becn occurring over the five yasr period studied. Nonetheless, fuel use
did increate betwoen FY 1984 and FY 1988,

28  Totat Energy Use Trends
The graph in Pigure 2-3 presents the lotal energy use 6t 71G for 1951 through 1983 in MBTUs (left scale).
For the five year penod studied, the dawa indicates tha: encrgy use shows doth increasing and decreanng

trends year 10 year. Even when normalized by heating degree days 09 shown by the KETU/«//HDD
(right scale) the energy intensit,; does not show 8 clesr Increasing or dicreasing trend.
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Figure 2.1
° Energy End-Use Breskdown (FY 1983)
Fort Indlantown Gap, Annvitle, PA

B Bicricly Usage (MBTY)
B Fuel 0 Usage (MBTU)
8 Propens Usage (MBTL)
Coui Usege (MBTY)

Figure 2:2

Enargy Fusl Use Breskdown
6 Fort indiantown Gep, Annwville, PA

(METY)

[T} 2] 4




Figure 2.3
Total Energy Use
Fort indlantown Gap, Annvlile, PA

‘Total Energy Use
Fort Indiantown Gap, Annville, PA
280,000 0.01000
200,0001 0.00800
150,000 £.00800
160,000 0.00400
$0,0001 0.00200
"oy ey 1082 FY 083 FYI084  PY 1e8S 000000
I Yol Uee (MBTY) T Teat Use {KRTURVHDD) ]

26  Individual Bullding Energy Use

Toble 2-2 presents individual building peviormance data for all 120 buildings plus the ires 14 corridors
audited for the study, Tha total KZTUs shown for aach yeer for cach bullding doas include electricity
corsummed ae astimand by the DOR-2 simsulatiors. The KBTU/ of utilization shown for esch Butldir g for
FYBS includes what fucls are wsecd in the DuiMding for space hesting and d ic water hesting and
slectricity. Data for the table was previded by actuat fuel bella for each buflding and the estirnaicd
electrien) use derived from the DOE-2 simulstions.

The total FYI1988 fossl) fue) was 87,213 MBTU (5% of the post tots)) and the iotal clectricity use was
14920 kWh (46% of the past total). Also shawen in Table 2:2 are the peak heating and cooling loads for
each buliding, 3 well as re encrgy utlization index (KBTU/sfL. The encrgy stilization Index includes
the Jossil hise! and eluctrical use shown.
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Table 2.2 (Continued)
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Table 2:2 (Cencluded)
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SECTIONS
ENERQY CONSERVATION OPPORTUNITY (ECO)SUHMMARY

As & result of XENERGY's oresiic avaluations and subsequant analysis, thirty Energy Conservation
Opporturities (RCCo) have boan evaluated. Thaseinclude recommendations which address energy
efficiency of the building envelope (walls, roof, windows), ventiiation sysiems, HVAC system controls,
stcern sysiems, domestic hot waver (DHW) cystems, and lghving systems.

Tadle 3-1 is the ECO Master Matrix Sumaury. This table shows the status of esch of the
secornemendations for each of the bulldings. Some of the codes in this sble may require some
sddivonal dartfication. Maesanres which are consldered acceptable have 8 Savings o Iavestment Ratio
CSTR> which bs greater than 1 and are indicated as REC. 1/ tha S3R Is Jess than 1, indicating that the
messure is not recommended, we see SR < 1. Finnlly, if the perticular recomyrendation s not
applicable 10 some duilding, we have inditated this by N/A.

All of the recomemendations are futther categorised o8 ECIP, QRIP or PRCIP ECOe. Table 3-2 prasents 2
bt of the ECOs and indlicaics which cetegory they represent. Local indiczies that the measure is © be
{mplemanted by (acility maff, A brief descripiion of the categories follows. '

31 ecir

Recammendations wiich are classified o3 ECIP Mve payback periods wirich enceed 4 yoers and
thwrefore are not avsilable for funding by QRIP oc PECIP. Primarily, these inctade building eavelope
socornenenc atons such &8 100/, flcor and wallinsulalion, caulhisg sad westhenripping, srorm
winciows and doors, seplacement doors, dock sesls and outddoor air reset. The lots! energy savings o
the ECIP recornmendations s 16,0829 MBru including synergiete cifects.

32 QRIPand PECIP

QR datons have peyiecks wiich are iess th- .2 years. Included in this cstegory are
relampiag and teflxturing of descntand lighting tystems. Crverall emergy savings in
the QRIP cawgory sre S0R.37 MBru.
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Table 3-2
ECO Summery Table
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PECIP recomerendations are those with paybicks under 4 yesrs. These are further reduced into PECTP
1, PECIP 2, and PECIP #3. FECIP #1includes heating syviem control improvements snd installation
o rew barnar gune. The energy savings see 13,9613 M. PECIP 92 inchudes destratification fans end
feprocenis an energy savings of 360.2 MB. PECIP 43 incindes inelalistion of pipe ard duct insulation
and tesults In energy sevings of 8,1362 M.

33 Other Msasurss

Certaln mosautes are méorred © ea local indiceting hat (acility staff wil handde isplementation. The
tecornerendations listid as loce! include reduced lighting hours, delamping of Eght ftxtures,

dovsiaing noezles, reconfiguration of HW cystews, no coet/low cost DHW measures, remove vants
and inatallation of T8 larvps and baliaels.

Deleted SCOs are thote racasures 6o a0t qualify (STR < 1) for any buildings. Conversion to oel and
reduord window ares foll into this calegory.

34 Energy Manegemaent Control System Evalustion

An Energy Mansgemant Corirol Sysuern (BMCS) wes cvaluated at Fort Indi Capanda
conceptual denign devdoped.

Sach irafiding andi its energy-corauming sysiems was sraiysed 1o dewonrine the applicability of various
encegy cormervation messuret 2 well as EMCE. AN of e pertnent dets weve cbusined from field
ipvesugation and documwniaton.

The savings wers snalysed for fhe Amctions of temperature reset, load shadding, HVAC improvements
& . aducion of lighting houm using conventional cieroi sk as fmers. A3 pwv i SOW dliemative
toost contred methods of nplemerdlag ware 4l evalveted agrinet Se EMCS. The EMCS enalysis snd
conceptual design wes done n sccordance with TM-8415-2/NAVEAC DMA/ATM 18-54,

Cosid wire coesputed waing the guideiings from HNDS® §3-046-ED-ME inciessed by 74 parcent te
Ayt price Inrmncon since January 1, 1006 the 4040 upon which the guiddlines weve beaed. The loca!
HVAC tmprovement caes, such 83 radistor velves, were ddded © the individual uliding cests.




Savings and EMCS field costs were computed for aach building. As per the Army documented aralysis
method all buildings with sn SIR of less than one were excluded from the final EMCS peckage. To the
MO bullding fleld costs veere sdded the ceniral aquipment, DTM and general costs.

The resultant EMCS considered provided monitoring and/or control functions in 34 bul'dings. A total
o/ 276 points would be required for implementation. According 1o NAVFAC DM 4.9/ AFM 88368
i EMCS would not de appropriste since more than 123 poinie are tequired. Since the cost
difference between & small system (50 « 600 points) and & medium system (300 - 2.300) s about 12% and
yet provides for significant expansion, the medium system was snalyzed. Pirully, the SOW required an
FMCS aystern Maving the capacity 1 provide expanded control throughout the Base in the future.

Table 33 proscnts  surarry of costs for the larger, medium, and smal) EMCS sysiems in addition to
the energy and cost savings, Bacause the faciitties were gonerally quite smali and had such a small
number of points per building, the savings were not large cnough 10 justify the costs of sn EMCS. The
SR for te madivm EMCS sysem was 87. Even when evalusting s small EMCS the SIR atill was ks
Swalat d6

38 Conciusions, Recommaendations & Energy Savings Plan

3.5.1 Conciugions

The following conclusions were reached a4 2 result of the Encrgy Enginecning Anslyses Program
(ERAP Bosewide Energy Study st FIG:

1. Qurrontly, there fs aigalficant encryy wasie at the post in both fossti fuels and elecwricity. Ty is
due fo the sge and constrection of the buildings.

2. No major enerfy conservation project or efforts have been inatitsted st the post. Infact, thatis
one resson why this ERAP s been complited.

3 Of the buffdings survcyed, there s significant enorily conservation opportunities ECOW) for all
mprcnd‘m‘t‘nwﬂﬂmdmvdlt mhﬂmﬂllluﬂmﬂmwid
the arengy wrill be ssvect. TN Inciudes dflowances for synergisiic effects.

4. These ZCOy Mave been grouped into five mejor projects plus local actien for implementation by
e Armyy,

noRIP.8Y 30




Table 3.3

e Finat Cost Summary
Energy Management and Control Sysiem
HNOSP 83-049-EDME  APRIL 1987
Pokity; 218
Y] malt
General Costs $72,017 72,017 $71.601
Systom Equipment: $148,295 8101,002 $50,117
Sohwere §68,919 $80,533 $41,088
Field Equipment $350,801 $350.501 $380.801
Deta Trans Media $49.233 $49,833 $48,223
[Maintonance(eo%) ps30s | seree2 | saniee
Taxes ang Ingurance $51.483 847,870 $42,26°
Overhead $102.967 $95,140 $84,822
Profit $68,644 $63,427 $86.348
Pong $8.804 $8,343 $5.435
&vmm $361,708 $338,808 $789,431
SAVINGS:
mmdius
Rlectricity 16,331 kwh (1)
Codl 43 008 1,098
[+]] 47,068 gatons 4.529
17,234 gavons 2,800
TOTAL 10,259 $81.2N1
] .70 0.7¢ 0.8¢
0 ...




352 Recommendations & Energy Savings Plan

Te is recommendad that all the ECOs which met the cost-eflectiveness ariteria (ECIT mriteria) be funded
end implemented. Twenty-cne diffcrent ECOs were shown lo be cost-effective and are summeriaed in
Table 3-2 below. The table lists for esch ECC the specific fuel savings, the savings in MB7U, ssvings as a
percent of the total energy use of the bullding surveyed, savings in current dollars, estimated
conretruction cost, SIOH, simple paybeck, and U savings-to-investraent rasio (SIR). Ado listed is the
recommended grouping of the ECOs

Itis recommended that Aive projects (plus Yoeal action) be implemented o follows:
Praject 1C0s

QRIr 41 Refixture Incand w/ B
Relamp nnomi Lighting

PECIP 4t Install New Burner Cuns
tmprove Hesting System Centrols

PECIP#2 Install Destratification Fans
PECIP#3 Instali Pipe & Duct Snsulatien

P o Caulk & Wenthersivipping
Storm Doors
Dock Saals

mmo\"vzndm

Inatalt Wali ingwiation
Inetall Floor inwlation
Outside Alr Reset Controls
Iratall Roof insulation

Lol Action  Delamp Selected U;Mng Fixtures
Downelre Dumner Nozsles
Raernnve Verts
Raduce Ughting Hours
DHW No Cost/Low Cont
Rconfigure DHW Tank

Ns further recommended that the lors! acton £COs be implemented during Y1990, i vecommended
that the QRIT sad PECIT projects be Implemented as 500n an possible either during FY1991 or FY1992.
Secause of the size of the ECTP project, #t fe recomenended that implementation he funded during FY1996.
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